Claims: 



1 . A method for preparing a thin film battery comprising the steps of: 

a. providing a substrate 

b. optionally depositing a cathode current collector 

c. depositing a cathode layer, 

d. depositing an electrolyte layer 

e. depositing an anode layer 

f. optionally depositing an anode current collector layer; 

g. optionally depositing an encapsulant layer; 

wherein at least one of said layers is vapor deposited through a flexible, 
repositionable, polymeric shadow mask. 

2. The method of claim 1 wherein the steps are conducted in the order listed. 

3. The method of claim 1, wherein the cathode and anode current collectors 
are deposited concurrently. 

4. The method of claim 1 wherein said substrate layer is selected from rigid 
and flexible polymeric substrates, glass substrates, silicon substrates, silica substrates, 
paper substrates, woven substrates, nonwoven substrates, an integrated circuit and 
batteries. 

5. The method of claim 1 wherein said cathode is a lithium transition metal 

oxide. 

6. The method of claim 1 wherein said cathode is selected from amorphous 
V 2 0 5 , crystalline TiS 2 , LiMn 2 0 2 , LiCo 0 . 2 Nio. 8 0 2 , LiCo0 2 , LiV 3 0 8 , LiV 2 0 5 , LiV 3 0 13 , and 
LiMn0 2 , LiMnC>4, LiCo0 2 , V 2 Os, and Li x Mn 2 . y 0 4 . 

7. The method of claim 1 wherein said electrolyte is lithium phosphorus 
oxynitride. 
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8. The method of claim 1 wherein said anode layer is selected from lithium 
metal, lithium intercalation compounds, silicon-tin oxynitride, tin, tin/lead alloys and gold. 

5 9. The method of claim 1 wherein said vapor depositing step further 

comprises positioning said aperture mask in proximity to said substrate. 

10. The method of claim 1 wherein each of said depositing steps are vapor 
depositing steps. 

10 



The 


method of claim 1 comprising the steps of 


a. 


providing a substrate, 


b. 


aligning said substrate with a current collector mask, 


c. 


vapor depositing a current collector layer onto the substrate, 


d. 


aligning the substrate with an electrolyte mask, 


e. 


depositing an electrolyte layer, 


f. 


aligning the substrate with an anode mask, 


g- 


depositing the anode layer, and 


h. 


optionally depositing an encapsulant layer. 



20 

12. The method of claim 1 1 further comprising repeating, in a preselected 
sequence, steps b) though h) until the desired number of battery cells has been deposited to 
produce a multicell battery. 

25 13. A method of claim 12, wherein said cells are connected in series. 

14. A multicell battery of claim 12 wherein said cells are connected in parallel. 

15. The method of claim 12 wherein a planar array of thin film batteries are 
30 produced on said substrate. 
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16. The method of claim 12 wherein a stacked column of thin film batteries are 
produced on said substrate. 

17. The method of claim 16 wherein said array of batteries are connected in 

5 series. 

18. The method of claim 16 wherein said array of batteries are connected in 
parallel. 

10 19. The method of claim 1 wherein said vapor depositing steps are selected 

from sputtering, thermal evaporation, electron beam evaporation, chemical vapor 
depositing, metalorganic chemical vapor depositing, combustion chemical vapor 
depositing and plasma enhanced chemical vapor and pulsed laser deposition steps. 

15 20. The method of claim 1 wherein said aperture mask comprises an elongated 

web of flexible film; and a deposition mask pattern formed in the film, wherein the 
deposition mask pattern defines deposition apertures that extend through the film that 
define at least a portion of a battery cell. 

20 21 . The method of claim 20, wherein said aperture mask is formed with a 

number of deposition mask patterns. 

22. The method of claim 21 wherein each deposition mask pattern is 
substantially the same. 

25 

23. The method of claim 21 wherein said deposition mask pattern is formed 
with two or more different mask patterns. 

24. The method of claim 1, wherein said aperture mask is sufficiently flexible 
30 such that it can be wound to form a roll. 
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25. The method of claim 1 wherein said polymeric aperture mask comprises a 
polymer selected from polyimide, polyester, polystyrene, polymethyl methacrylate, and 
polycarbonate polymers 



5 



26. The method of claim 1 further comprising 
a first web of flexible substrate film; 

a flexible polymeric aperture mask comprising a second flexible film , 
wherein the polymeric aperture mask defines a deposition mask pattern that defines at 
least a portion of a thin film battery; 



10 



a drive mechanism that moves at least one of the first and second webs 



relative to the other of the first and second webs; and 



a deposition unit that deposits onto the substrate through the deposition 
mask pattern defined by the polymeric aperture mask. 



15 



27. The method of claim 25, further comprising an alignment mechanism that 



aligns the deposition mask pattern of the polymeric aperture mask with the substrate prior 
to deposition. 

28. The method of claim 27, wherein the alignment mechanism is a stretching 
20 apparatus that stretches the polymeric aperture mask to align the deposition mask pattern 

relative to the substrate. 

29. The method of claim 27, wherein the alignment mechanism is a stretching 
apparatus that stretches the substrate film to align the deposition mask pattern relative to 

25 the polymeric aperture mask. 

30. The method of claim 26, wherein the aperture mask is formed with a 
number of deposition mask patterns. 

30 31. The method of claim 26, wherein each deposition mask pattern is 

substantially the same. 
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32. The method of claim 1 comprising: 

positioning a substrate and an aperture mask in proximity to each other, 
wherein the aperture mask defines a deposition mask pattern; and 

depositing an anode layer on the substrate film through the deposition 
5 mask pattern defined by the aperture mask to create at least a portion of a thin film battery. 

33. The method of claim 1 comprising: 

positioning a substrate and an aperture mask in proximity to each other, 
wherein the aperture mask defines a deposition mask pattern; and 
10 depositing an electrolyte layer on the substrate through the deposition 

mask pattern defined by the aperture mask to create at least a portion of a thin film battery. 

34. The method of claim 3 1 , further comprising: 

positioning a different area of the substrate and the deposition mask pattern 
15 of second aperture mask in proximity to each other; and depositing a cathode layer on the 
different area of the substrate film through the second deposition mask pattern. 

35. The method of claim 1 , further comprising: 

sequentially positioning the substrate in proximity to each of a number of 
20 aperture masks formed with deposition mask patterns; and 

sequentially depositing anode, electrolyte and cathode layers on the 
substrate through the deposition mask patterns to create a thin film battery. 

36. The method of claim 33, further comprising creating a number of thin film 
25 batteries on the substrate film. 

37. The method of claim 1 comprising: 
a first web of substrate film; 

an aperture mask comprising a second web of film, wherein the second web of film 
30 is formed with a number of deposition mask patterns; 

an aperture mask comprising a third web of film, wherein the third web of film is 
formed with a number of deposition mask patterns; 
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a first deposition chamber, wherein the first and second webs of film feed past one 
another inside the first deposition chamber such that material can be deposited onto the 
first web of film through a deposition mask pattern of the second web of film; and 

a second deposition chamber, wherein the first and third webs of film feed past one 
another inside the second deposition chamber such that material can be deposited onto the 
first web of film through a deposition mask pattern of the third web of film. 

38. The method of claim 1, further comprising the step of depositing one or 
more layers of an integrated circuit, wherein at least one layer of the battery is shared with 
the integrated circuit. 

39. The method of claim 36, wherein a current collector layer of the battery is 
shared with the source, drain or gate electrode of the integrated circuit. 

40. A thin film battery prepared by the method of claim 1 . 

41 . A thin film battery connected to an circuit prepared by the method of claim 

36. 

42. A mask set for producing a thin film battery comprising a first aperture 
mask formed with a first pattern of deposition apertures that define at least part of an 
anode layer, a second aperture mask formed with a second pattern of deposition apertures 
that define at least part of a cathode layer, and a third aperture mask formed with a third 
pattern of deposition apertures that define at least part of an electrolyte layer. 
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